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MEASUREMENT OF ABRASIVE WEAR 

PROPERTIES OF MATALLIC MATERIAL 

PART 1 TEST METHOD FOR GOUGING ABRASION 
RESISTANCE (JAW CRUSHER TEST) 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards 
Institution on 27 July 1983, after the draft finalized by the Methods of 
Physical Test Sectional Committee had been approved by the Structural 
and Metals Division Council. 

0.2 Wear is a consequential removal of material from one or both of 
the surfaces in relative motion against each other. Several factors, 
such as mechanical, thermal and chemical ( corrosion ) are associated 
with the process of wear. However, in most of the industrial applications 
involving material handling, abrasive wear plays a dominant role. 
Abrasion is a wear by displacement of material from surfaces in relative 
motion, caused by the presence of hard protuberances or by the presence 
of hard particles, either between the surfaces or embedded in one of 
them. Abrasive wear may occur in dry state or in the presence of a 
liquid. Abrasive wear occurs when a relatively harder material moves 
across the wearing metal surface. This mode of wear has the three 
sub-groups: 

a) Gouging Wear refers to the situation in which the metal is 
removed by a type of 'Machining* operation in which the hard 
material indents the metal and in moving along the surface, 
removes material in relatively larger pieces. This type of wear 
is often accompanied by heavy impact and common examples 
are seen in wear of crusher liners, earth-moving shovels and in 
heavy digging operations. 

b) High Stress Abrasion is a term used where the wear i$ on a 
finer scale than the gouging abrasion but the stresses involved 
are sufficient to fracture the abrasive particles. A common 
example is the wear of ball and liners in ball mills. 

c) Low Stress Abrasion occurs in a situation when the stresses 
involved are very low and the abrasive particles are fine and 



IS: 10636 (Parti) -1983 

not fractured. A situation of this type is found to exist during 
dry sand running down a chute, abrasive slurries moving inside 
a pipe and in ore classifiers, etc. 

0.3 Extensive work has been done all over the world on the measurement 
of wear and several testing machines have been developed. However, 
none of these have standardized which makes it difficult to compare 
results obtained in different laboratories even when the testing machines 
are almost similar. In the present standard an attempt has been made to 
present some of the methods which may be used as standard methods for 
the measurement of abrasion resistance of metals and alloys under 
different abrasive wear situation. 

0.4 This standard is being issued in three parts covering different test 
methods for determination of wear. This part ( Part 1 ) deals with the test 
method for gouging abrasion resistance (Jaw Crusher Test ). The other 
parts in the series are given below: 

Part 2 Test method for high stress abrasion; and 
Part 3 Test methods for low stress abrasion. 

0.5 In reporting the result of a test made in accordance with this standard, 
if the final value, observed or calculated, is to be rounded off, it shall 
be done in accordance with IS : 2-1960*. 



1. SCOPE 

1.1 This standard ( Part 1 ) prescribes the method for the measurement 
of gouging abrasion resistance by jaw crusher test. 

2. PRINCIPLE OF TEST 

2.1 Gouging abrasion represents a condition in which rocks or other 
coarse abrasive materials cut into a wearing surface with considerable 
force producing deep gouges and removing relatively large particles of 
metals from the surface. The gouging section is associated with high 
velocity as in jaw crushers, gyratory crushers, and earth moving and 
digging equipment. The test provides information on the gouging 
wear resistance of various materials. 

3. EQUIPMENT 

3»1 The test equipment consists of a laboratory jaw crusher. The 
stationary plate of the crusher comprises the test material and the 
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movable plate comprises a standard or reference material. Between these 
two plates is the crushing chamber which has an approximate opening of 
100 mm at the top and 6*0 ±0*5 mm at the bottom discharge end. 
The length of the jaw crusher opening should be between 150 and 200 mm 
(see Tig. 1). 
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1. Stationary Jaw Plate 

2. Frame 

3. Movable Jaw Plate 

4. Check Plate 

5. Pitman 

6. Pitman Key Wedge 



7. Eccentric Shaft 

8. Toggle Plate with Adjustable Length 

9. Toggle Plate Bearing Wedge 

10. Adjusting Wedge 

1 1 . Adjusting Handwheel 

12. Flay wheels ( Two ) 



Fig. 1 Schematic Arrangement of Jaw Crusher for 
Gouging Abrasion Resistance Test 



3.2 Speciman Plate — The stationary plate of the crusher which ia 
20-22 mm thick and of suitable size to match with the size of the jaw 
crusher. 
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3.3 Standard or Reference Plate — The movable plate of the crusher 
comprises a reference material of around 18-20 mm thickness and of 
suitable size for the jaw crusher. 

3.3.1 Material — Reference plate shall be prepared of a reference 
material, namely a hot rolled mild steel plate, having a hardness of 
150 ± 10 HB. 

3*4 Crushing Material — Crushing material is a hard siliceous rock 
precrushed to a size range of 40 to 50 mm and having hardness range 
5-8 on extended Moh's scale of 15. 

4. TEST PROCEDURE 

4.1 A complete test comprises 4 runs of crushing a total of one tonne 
of rock in batches of 250 kg in each run. After each run the two plates 
are cleaned and weighed to an accuracy of 0*1 gm before being installed 
in the crusher again. Between the batches, the jaw crusher opening at the 
bottom is set to a minimum of 60 ± 0*5 mm. After completion of the test 
the plates are cleaned and weighed and the weight loss in all the four 
runs are determined. 

5. PRESENTATION OF RESULTS 

5.1 Results are reported as wear ratio which is the ratio of the weight 
loss of the specimen plate ( W\ ) to the weight loss of the reference 
plate ( W 2 ). 

Wx 



Wear Ratio *= 



w t 



This technique minimises the influence of those inevitable minor 
variations, such as, differences in the size distribution, shape and 
composition of the rock. Wear ratios of all these four runs are averaged. 

6. REPRODUCIBILITY 

6.1 A laboratory crusher could detect relatively small differences in the 
resistance of a material to gouging abrasion. The reproducibility can be 
characterised in three ways: 

a) a difference of one percent in wear ratio of two material 
corresponds to the probability of almost 70 percent that it was 
caused by random fluctuations; 

b) a difference of three percent in wear ratio of two materials 
corresponds to the probability of random fluctuations as 28 
percent; and 

c) a difference of 6 percent in wear ratios of two materials, 
corresponds to the probability of random fluctuations as 
10 percent. 



